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Fig. 1: Variation of peak wavelength with grating spacing
A.p to the grating period A and the effective RI lle is
given by equation 1 [3]:
From the graph of Figure I , the effective RI
of the fibre core may be calculated from the slope
and it gives a value of 1.36.
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Figure 1 shows the 'effect of varying the
grating period on the peak wavelength. The results
are obtained from a simulation study of the
transmission characteristics using the IFO_Gratings
software [4]. The transmission characteristics for
different grating periods are given in Appendix A.
l. INTRODUCTION
Fibre optic Bragg gratings (FOBG's) have many
applications in telecommunication and sensing [1].
These include its use in the construction of a fibre
laser, as filters in fibre optic system, and as sensors
for strain and temperature [2], just to quote a few
examples. Before embarking on any work using
FOBG, it is important to be aware of the various
characteristics exhibited by such basic component.
Here, we attempt to discuss this basic issues
concerning some of the properties of FOBG and how
they may be studied with minimum experimental
setup.
Abstract- A fibre Bragg grating is a short
section of optical fibre in which the core refractive
index has a periodic modulation. They are
produced by exposing a photosensitive fibre to a
periodic pattern of ultraviolet (UV) light. Their
fundamental property is to reflect light over a
narrow spectral range centered at a resonant
wavelength known as the Bragg wavelength. Their
ease of fabrication, combined with their unique
properties, make them ideal for a great number of
applications in telecommunication and sensing. A
study of the Bragg grating properties is discussed
in this paper. This study concentrates on the
wavelength shift, reflectivity and bandwidth or
FWHM of Bragg gratings.
Figure 2: Variation of peak wavelength for varying core Rl
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The optical properties of the grating such as its
peak reflected wavelength A.p (the Bragg wavelength)
and its reflectance W will be determined by the
fibre parameters as well as the grating parameters.
The fibre parameters include the value of its effective
core refractive index (RI) lle and its profile, while the
essential grating parameters are its period A, its
length L and the amplitude of the index modulation
m. A simple formula that relates the peak wavelength
II. BASIC PROPERTIES AND
SIMULATION RESULTS
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shows the experimental setup used to determine th
basic grating properties. The broadband sourc
provides the light signal to be sent to the FOBG vi
port 2 of the circulator. The circulator ensures th
light which get reflected from the FOBG will only
leave the circulator via port 3 [5]. Another setup
shown in Figure 5, with an isolator and a 3dB coupler
replacing the circulator, may also be used, but with a
less satisfactory result.
The reflected light from port 3 will be
received by an optical spectrum analyzer (OSA)
which will display the reflectance spectrum of th
grating. Similarly, the transmission spectrum will be
displayed by the OSA which is placed at the end 0
the circulator branch carrying the FOBG. Using this
simple setup, the peak wavelength, the reflectance
and the bandwidth (or FWHM) of the grating may be
obtained.
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where R is the reflectivity in decibel.
From equation I, it will be obvious that the
peak wavelength may also be varied by changing the
effective RI of the fibre core. Results shown in
Appendix B gives the graph in Figure 2, showing the
variation in the peak wavelength for varying RI value
of the core. It is also clear from the results of
Appendix B that the width of the reflection spectrum
reduces as the difference between the two RI's of the
core and cladding increases.
By varying the index modulation amplitude
of the grating m, the graph of Figure 3 shows an
increase in the reflectance 91 of the grating. The
value of reflectance may be calculated from the
transmission characteristic curve shown in Appendix
C using equation 2:
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Figure 4: Experimental setup for measuring FOBG
properties.
Figure 3: Variation of reflectance with index modulation
amplitude
Appendix D shows the effect of varying the
grating length and gives Table I which shows that
the bandwidth (BW) of the grating increases with a
decrease in grating length L. However, the result
shows that the BW is not a linear function ofL.
Table I: Variation ofgrating bandwidth with grating length
Grating Length, Grating
No. L bandwidth, BW
(lim) (om)
1. 1000 0.4
2. 900 0.8
3. 800 0.8
4. 700 1.2
5. 600 1.2
6. 500 1.2
7. 400 1.6
8. 300 2.4
III. EXPERIMENTAL SETUP
A simple experimental setup may be used to
observe the basic properties of the grating. Figure 4
Isolator
Coupler FOBG ,_. - _.,
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Figure S: Measurement ofFOBG properties using an
isolator and a 3 dB coupler.
IV. EXPERIMENTAL RESULTS AND
ANALYSIS
Figure 6 shows a typical transmission curve
obtained from the OSA data. The peak wavelength
can be easily obtained from such result. All the
FOBG tested give a peak wavelength of 1550 om as
that specified by the manufacturer.
From the transmission curve, the bandwidth
or its FWHM may also be obtained. All the gratings
tested give a value of bandwidth close to 0.1 om.
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Figure 6: Transmission curve from optical spectrum
analyzer data.
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'Figure 7 shows the actual display from the
OSA, showing the reflection curve. The peak
wavelength obtained from Figure 7 is 1550.070 run.
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Figure 8: The OSA display for grating with the propagation curve
of the FOBG used (a) 48% reflectance and (b) 86% reflectance.
The reflectance obtained from Figure 8a is 48%
whereas that from Figure 8b is 86%. These value are
slightly lower than those estimated during the
manufacturing process of the gratings.
V. CONCLUSION
A simple experimental setup using a
broadband source, a circulator and an OSA may be
utilized to obtained the oasic properties of a FOBG.
Together with a simula(on software, these properties
may be studied and its \mation with the fibre as well
as the grating parameters, may be predicted. •
Figure 7: Reflection curve from the OSA display
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APPENDIX A: Transmission curves for various
gratings spacing.
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APPENDIX B: Reflection and transmission
spectra for various core RI
(nco) with cladding RI of 1.44
and grating period of O.Sf.1m.
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APPENDIX C: Transmission cure of a 3mm
grating with different index
modulation amplitude (m),
giving different values of
reOectivity (R).
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APPENDIX D: Variation of grating bandwidth
(BW) with grating length (L).
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